Comparison of gene expression profiles in BALB/c 3T3 transformed foci exposed to tumor promoting agents.
Identification of specific etiological carcinogens is one of the most important issues in environmental-toxicology studies. In this study, cDNA microarrays were used to analyze gene expression and discern chemical-associated profiles induced by a variety of tumor promoting agents in transformed cells. Two-stage transformation model of BALB/c 3T3 cells was established with MNNG as initiator, and 12-O-tetradecanoylphorbol-13-acetate (TPA), okadaic acid (OA), or cadmium chloride (CdCl(2)) as tumor promoters. Nine morphologically transformed foci were isolated and the anchorage-independent growth of transformed cells was verified. The gene expression alterations in foci were evaluated using cDNA microarray with 1796 mouse genes. Unsupervised hierarchical clustering analysis revealed that the nine foci were classified into three groups in concordance with the promoters used to induce them and characteristic clusters of genes were identified. In these clusters, genes associated with oxidative stress were specially upregulated following distinct promoter exposure. Moreover, common gene expression alterations were also observed in foci, including upregulated genes associated with cell proliferation and downregulated genes associated with extracellular matrix. Our results demonstrate the presence of unique gene expression profiles in transformed cells which reflect the etiological chemicals and indicate the importance of characteristic molecular alterations as potential biomarkers of exposure to tumor promoters.